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We Claim: 



A solid-state memory system comprising: 
an array of memory cells, each cell capable of 
having its threshold voltage programmed or erased to an 
intended level within a range supported by the memory 
5 system; . 

monitoring means invoked at predefined events of 
the memory sys;tem for identifying any cells whose 
threshold voltag^ has shifted beyond a predetermined 
margin from its intended level; and 
10 writing means\^ for re-writing the threshold voltage 

of each said identified cells back to its intended 
levels 

2. A solid-state memory system as in claim 

1, wherein said predefined events of the memory system 
are memory operations on^ a portion of the memory array 
that are liable to perturb cells in other portions of 

5 the memory array. 

3. A solid-stat'b memory system as in claim 

2, wherein said memory operktions include programming 
operations. 

4. A solid-state memory system as in claim 
2, wherein said memory operations include programming 
and erasing operations* 

5. A solid-state memory system as in claim 
2, wherein said memory operati\>ns include read 
operations. 

6. A solid-state memory system as in claim 
1, wherein said predefined events of the memory system 
are memory operations on a portion of the memory array 



28 



that are liable to perturb cells within said portion of 
the^ memory array. 

7. A solid-state memory system as in claim 
6, wlterein said memory operations include read 
operations. 
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^8. A solid-state memory system as in claim 
1, wherein :\ 

said memory array is partitioned into a plurality 
of sectors, each sector having cells that are all at a 
time subjected \to one of said specific regular memory 
operations; and 

said monitoking means samples a predetermined 
number of sectorsX during each invocation, such that 
statistically each \sector in the memory array gets 
monitored after at ma^t a predetermined number of said 
pr edef ined events . 



9. A solid-state memory system as in claim 

8, wherein said predefined^ events of the memory system 
are memory operations on a portion of the memory array 
that are liable to perturb cells in other portions of 
the memory array. 

'* id, A solid-state mem^Dry system as in claim 

9, wherein said memory operations^ include programming 
operations . 

11. A solid-state memory ^stem as in claim 
9, wherein said memory operations incriude programming 
and erasing operations. 



9, wherein 
operations . 



12. A solid-state memory system^as in claim 

include read 



said memory operations 
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13. A solid-state memory system as in claim 
8, wh^ein said predefined events of the memory system 
are membry operations on a portion of the memory array 
that are\liable to perturb cells within said portion of 
the memory, array . 

14\ A solid-state memory system as in claim 
13, wherein \said memory operations include read 
operations. 
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15. In\a solid-state memory system including 
an array of memoryVcells, each cell capable of having 
its threshold voltiage programmed or erased to an 
intended level withinv a range supported by the memory 
system, wherein soft errors may arise from cells with 
a shifted threshold vollrage, a method for detecting and 
correcting soft errors comprising the steps of : 

monitoring at predef\ined events of the memory 
system to identify any cells\/hose threshold voltage has 
shifted beyond a predetermine^ margin from its intended 
level ; and 

re-writing the thresholds voltage of each said 
identified cells back to its intejided level. 



16. A method for detecting and correcting 
soft errors in a solid-state memory s\ystem as in claim 
15, wherein said predefined events of the memory system 
are memory operations on a portion of "ohe memory array 
that are liable to perturb cells in othi^r portions of 
the memory array. 



17. A method for detecting and \correcting 
soft errors in solid-state memory system as inXclaim 16, 
wherein said memory operations include programming 
operations . 
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18. A method for detecting and correcting 
softXerrors in solid-state memory system as in claim 16, 
wherein said memory operations include programming and 
erasing operations. 

19. A solid-state memory system as in claim 
16, wheredn said memory operations include read 
operations 

20. \ A solid-state memory system as in claim 
15, wherein saia predefined events of the memory system 
are memory operations on a portion of the memory array 
that are liable t6^ perturb cells within said portion of 
the memory array. 

.21. A soli\i-state memory system as in claim 
20, wherein said memory operations include read 
operations, 
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22. A method f^or detecting and correcting 
soft errors in solid-state memory system as in claim 15, 
wherein: 

said memory array is partitioned into a plurality 
of sectors, each sectors havingS. cells that are all at a 
time subjected to one of said sbecific regular memory 
operations; and 

said monitoring means sampl^es a predetermined 
number of sectors during each inviscation, such that 
statistically each sector in the iriemory array gets 
monitored after at most a predetermined number of said 
predefined events. 



23. A method for detecting and correcting 
soft errors in solid-state memory system as Vn claim 22, 
wherein said predefined events of the memoryXsystem are 
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oaemory operations on a portion of the memory array that 
re liable to perturb cells in other portions of the 
nory arrays 



\ 2 4. A method for detecting and correcting 

soft eVrors in solid-state memory system as in claim 23, 
whereinX said memory operations include prograinming 
operations. 



2^. A method for detecting and correcting 
soft errors i^n solid-state ;iiemory system as in claim 23, 
wherein said Vemory operations include prograinming and 
erasing operations. 

26. 

23, wherein 
operations. 

27. A solid-^tate memory system as in claim 
22, wherein said predefined events of the memory system 
are memory operations on V portion of the memory array 
that are liable to perturb \:ells within said portion of 
5 the memory array. \ 

28. 

27-, wherein 
operations. 

29. A solid-state memoryX system capable of 
recovering from read errors, including an array of 
memory cells, each cell capable of havi^ng its threshold 
voltage programmed or erased to an intended level within 
5 a range supported by the memory system, reading means to 
determine a cell's memory state by comparing the cell's 
threshold voltage with a read reference level, wherein 
through use of the. memory system, read errors may be 



A ^olid-state memory system as in claim 
said\ memory operations include read 



A solid-state memory system as in claim 
said memory operations include read 
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cWsed by the threshold voltage of one or more cells 
^^X^ted from its intended level, said solid-state memory 
sysTs^em comprising: 

\error checking means associated with each of a 
plurality of groups of cells for identifying read errors 
thereinv; 

means for adjusting the read reference level before 
each readXoperation on a group of cells containing read 
errors, ea^h time the read reference level being 
displaced a\ predetermined step from a reference level 
for normal ]^ad, until said error checking means no 
longer indicates read errors; and 

writing means for re-writing the drifted threshold 
voltage of each cell associated with a read error to its 
intended level. 

30* A solid-state memory system capable of 
recovering from read^ errors, including an array of 
memory cells, each cell capable of having its threshold 
voltage programmed or erased to an intended level within 
a range supported by the inemory system, reading means to 
determine a cell's memory ^tate by comparing the cell's 
threshold voltage with a r^ad reference level, wherein 
through use of the memory System, read errors may be 
caused by the threshold voltiage of one or more cells 
drifted from its intended levelX said solid-state memory 
system comprising: 

error checking and correcting means associated with 
each of a plurality of groups of d^lls for identifying 
read errors therein and correcti^ig a predetermined 
maximum number thereof; 

means for adjusting the read refer^ence level before 
each read operation on a group of eel Is. ^ containing read 
errors exceeding said predetermined maximym number, each 
time the read reference level being displaced a 
predetermined step from a reference level for normal 
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S^ad, until said error checking and correcting means 
indicates read errors not exceeding said predetermined 
ma>lsimuin number, thereby allowing said error checking and 
corseting means to correct the read errors; and 

/riting means for re-writing the drifted threshold 
voltage of each cell associated with a read error to its 
intended level. 



\31. A solid-state memory system capable of 
recoveringWom read errors as in claim 30, wherein said 
error checking and correcting means is provided by an 
error correction code. 
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32. Nin a solid-state memory system including 
an array of mem6ry cells, each cell capable of having 
its threshold vWtage programmed or erased to an 
intended level wi^in a range supported by the memory 
system, wherein haVd errors may arise from cells with 
a threshold voltagk drifted sufficiently from its 
intended level to c^se read errors, a method for 
recovering from said riWrd errors comprising the steps 
of: 

providing an error Checking scheme for each of a 
plurality of groups of celi^ for identifying read errors 
therein; 

- adjusting the read refe^^nce level before each read 
operation on a group of cellk containing read errors, 
each time the read reference Vevel being displaced a 
predetermined step from a reference level for normal 
read, until said error checking means no longer 
indicates read errors; and \ 

re-writing the drifted threshold voltage of each 
cell associated with a read error toVts intended level. 



33. In a solid-state memory system including 
an array of memory cells, each cell capable of having 



its thirfeshold voltage programmed or erased to an 
intended Nlevel within a range supported by the memory 
5 system, whterein hard errors may arise from cells with 
a thresholii voltage drifted sufficiently from its 
intended lev^l to cause read errors, a method for 
recovering fr<Dm said hard errors comprising the steps 
of: Y 

10 providing ^ error checking and correcting scheme 

for each of a \plurality of groups of cells for 
identifying read \ errors therein and correcting a 
predetermined maximum number thereof; 

adjusting the read reference level before each read 

15 operation on a groupXof cells containing read errors 
exceeding said predetermined maximum number, each time 
the read reference level\being displaced a predetermined 
step from a reference level for normal read, until said 
error checking and correcting means indicates read 

2 0 errors not exceeding said pi^edetermined maximum number, 
thereby allowing said erroir checking and correcting 
means to correct the read errbrs; and 

re-writing the drifted threshold voltage of each 
cell associated with a read erroir to its intended level, 

34. A method for recoWring from said hard 
errors in a solid-state memory system as in claim 33, 
wherein said error checking and coirrecting means is 
provided by an error correction code.\ 




